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(54) AMBIENT GAS METER of thermal equilibrium in a minute time at the time of 

heating and returns to the ambient temperature 
(57) Abstract Immediately when a heating power is stopped. 

PURPOSE: To obtain an ambient gas meter having a COPYRIGHT: (C)1995.JPO 
high accuracy and a high responsiveness and being 
inexpensive by providing a low-temperature drive 
circuit, a high- temperature drive circuit, a 
comparative detection circuit, etc. 

CONSTITUTION: A humidity detecting element is 
constructed in such a manner that a detecting element 7 
is fusion-bonded to the fore ends of parallel lead pins 
5 and 6 disposed through a base 3 of a high heat 
conduction material at a prescribed minute interval 
between them with a hermetic seat 4 Interposed and that 
a seal cap 1 having a mesh 2 is fixed on the base 3. 
The element 7 Is a minute temperature-sensitive element 
of a very thin wire, a thin film, a thermistor or the 
like constituted of platinum, tungsten or the like 
having a positive temperature characteristic and of 
silicon carbide, tantalum nitride or the like having a 
negative temperature coefficient. The resistance value 
of the element 7 changes in accordance with ambient 
temperature and humidity when the element is heated at 
a low or high temperature, and the heat capacity 
thereof is very small. Therefore the minute 
temperature-sensitive element formed of the very thin 
wire Is used in the form of a microbridge structure for 
the element 7, and it reaches a prescrit>ed temperature 
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(54) [^?^cotiiH mmmMY 



(57) C®»] 

Ottffi55l^ (ai) , (aa) ^fflV^, ;<*y->aL2Ta« 
r^e^lftmuft^ (ai) tc<i;^^aMm(cit^JU ^ 
JK^^ttWWWK:*^ (bi) OiiJ:^«BE*^i^. 
Jli^T?^^v'^2<o:/il>Ji?H®M1i«*^ (aO 

(b.) <r>m^m&\zMvx^\zit0ir^mi3m&^^ 

«)TViS. *«9aTtt 1 fflOSSIftWSgT (a,) 
iatlP3K^-r^Jia:lcJ;DMK?tfifclfc«Ti (ci) <Z>HJ 
:^mm*«lfflUT> Jin&±G (b 1) oW:^«£E 
(bt) *>e«»LT«5fct^Saefr5l*LTftKitWU& 

(di) iomijnm^^^. 




9 mm 



I 2 «OfM 

* 1 3 0W 



t20-40«t> 



—329— 



1 

iimmz!&cxmfB»m^\z^^MmiSAmt&^» 
w^^^xm3Bfmm\zmmvxtmint(i^^xmmMm 



1*58^7-5 5 74 8 

[0 0 0 1] 

mam-. ii'&ft^^tMish, 

[0 0 0 2] 

[^£*oft*R] m'^m.^nm.\z^^n^m^o^%im 
<omM^mm\^ftMmmx^(o^^x. mz. mmm^. m 

m%w:^w^mt\zmm\^itj&^^mz^mt^ffi. 
m\tM.9iw^\zms,^n^%(ox\tix<. fi^fww© 

^Tmm^fi.%<ox%^WDwmzmr:3< ^bo*^**. 

[0 0 0 3] c:a>*TSL#:(Z)J!fte«**W«bfcSfttt 
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(3) 

3 

[0 0 0 41 02 4tt, wiik(ommft^<Dmm^mr&» 

-X5 6Jifc©«b. ^^»6 3ra^A-^^-/^->- 
Vfthoi:^^. ias»««^5 1 ttttbsi^s 2 L(d 

«a««««^5 lTttfitt#:6 3*Jit±4^vy 
:/5 3T5fe*ffi<Dft»S$l+T«tJ$nTViS<D{C^b 
5 2 y 5 3 ©±«M3&«Mm 

[0 0 0 5] 0^oj:5Jc«jd^^nfcsa[?ftt. taa^^i 

««^5 1 a:J»a3l^5 2CDStt*6 33&t*JCU-Ht! 

[0 0 0 61 -Sr. Vtmm^S 2.<Ofift»6 SOfift 
tt. ifib^r y-fSZ ±mi!fi^ y S^a. 5 4 TflW^nXV^ 

r^. aoT. »m5S5^5 2<0«tt«:6 3(Dfifiitt3&^e^ 
^«iR«'P 5 1 6 3 <Z)fift«l£li»T^ C 2: 

[0 0 0 71 bJ^U »ih=^^'y>^5 3T?«it^n*:a 
6 3 t»ib^Y y:?^5 3 tcDroJc«*MS»*««lc-r5 

[0 0 0 81 —H. ^y5^3.5 4?fefrr«<fttt*^5 2 

5 1 y:«tmi£nrc.sm%f&mt<on\z\t»s^i^^r 40 

[0 0 0 9] 02 5 u)Ah)Acm. v^om&m 
<D»mfsM&^m(Dj^^mti\z^ ^^tkmrn^^^tsm 

TSfca&OHTft*. H2 5 {slY \z^rJ:3\z. 

^M«T*t^ratq (0^) d^Sti (0.0 

2 0'C*o&'b©*t. ta (0. 0 2W »fctllCT=4 

ot:*-r±»u wratigiift— ^iaagT=4 0'Cfcff 
»sn;ft:»^. -en^ncD^M^cisi^T. 025 (b) 
©«ffl*^5 2<oiafl[*ftriw^ («ffi-c^r) lis 2 5 

(b) ic. £:^tafe«ftSK'3^5 l<D&dl^^^l^02 59 




4^18^7 -5 5 7 48 

4 

5 (c) fc»»k:Tst-rj:5fc«w$n. mmm*^ 

[0 0 1 01 -r]>^t)^. ^anar^^i^fB) 1 1 (o.oi 
») fciaftT=2 0'c*^^-««cJi»sffla&:t»^. 

ffi*^5 2A^^«. 02 5 (b> JC^-TJc-^fc^HfiS 

T<ox{t\zmm\zs&\^xm,'^\zAE ihifiiikm^ti^ 

s**<»ai$n^« «rra 1 1, (0. 0 1-0. 0 2 
m ^J::xmmtt&.mz:^\,^x^km*^5 2\m2 s 

(b) (c^f J:5i:j^HiaftTcoXftk:aatrj«:«L. 

aa^Xfti^AEi b:fei:tf AEi b^^J^ffiStl^OlCit 
mffia«*^5 1«. H2 5 (c) 

rati (o.o2») ^Tiiiaffia^ft»»»<, nnti 

CKDlSm. AElb, AE« b:feckCXAE8b-AE«c© 
[0 0 111 H2 6li, «*C!)«<OiBK»&^-rHT» 

02 4 \zmvrt9tM<ommfiYtii. m^m^^mm vft- 
fstti^i^mmmx. m&mmm^s 2<o^m\z^^^m 
sn^&^a)ic^u 02 6«r^b>^ja«tt6 0»:. 

•:s^7tH^3^*02 2 t^b;fe:mai««*^5 2©S« 

m^»<'t^itib\z. ^5/i^jL6 i&^-r«>^±^^y 
0, ^m^y:/s4±\z^mmm&tfie3:^xzmm^ 

[0 0 121 &A4ifi&tt6 3\t. mmmatvimioj^m 

[0 0 1 31 02 7ii, ^<D. w^m(ommm(Dm& 

tmU^7 2i:^I^JJ»xU-:/7 3lc<J:Dj£S^LTEK 
U ^mA7 2^mfSLlL7 4\Z^r)n.fSLLmMtEi^. u 

a««*7 i»cttu-H7 5. 7 s\zm»t:mt^mm 
K 7 6 . 7 6 jcwjgfrs^r sttffijR^ 6 3 ' (sm^ 

[0 0 14] «ffl^7 2(caiaT^Sa7L7 3W:, >«y 
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( 

s 

[0 0 15] 02 02 7IC^L/::fflfi«Ol53K«l 

^:<DS^ttJft:&J:rf«tARIs a:Ri4 t.o>1SmAh}^1S»^ 
n/hS^Rm<D^»<k:0> ^l:iit«»llx^«S^LrMl 

^8 0, 8 1 *^brtti*$n^. 

[0 0 1 61 U*»U H2 7 iCTj^UfcfiMthtt. 

Sft-^. jEic. aaA7 4<DA^'^Atta©»fl[^o» 

[0 0 171 

[0 0 1 81 ^ SKI, M»Mi*wfc»A;3^nfcsa 

[0 0 1 91 $?>lci&fl[»«Sl^cD9y»^aL©»XEE:^ 

0 2 2 :&^O(0 2 4 lC^Uif^l&l^(D$f Jh'^ V 

[0 0 2 01 ^fc, tta«Si<D»ffi5l)&^figi>WICix^T 
02 2:&J:l^H2 4(C^l.:l&f£3t^MtC^V>X 

(^^agiKAtiff £ iy<s 0 2 5 ic^ viiMmi<omz. t> ^ 

[002 11 




) 1^H^7-5 5 7 48 

6 

ft"r*yi:«6k:. (1) «Ha4>^c^v^Tlin»sn«>«a 
Mlcl;^, (2) ffiiK&lSlil^Rg:^^; 

tf!lQ^»^fcih}«m€ft^&«t^«oN/oF F«^«*i3» 

a^Bl * t) O 5 > ^ S ^P5&|-a3!Hltt 

Sdi:. JEJCtt. (3) Strl2tttt»««A^lPfcJ:D« 

o:/U*y5^JI^«tUfc21^> (4) 

m^^i7Af-t:Mmrr^nt,. (s) attfrott 

LTc^it. 3EK:li, (6) fitt#<D«»^atti*»MMlc^ 

vit^t. rtir^tt. (7) m»vftmmm±o^^&^ 
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(5) 

7 

[0 0 2 21 
[0 0 2 3] 

BT, K^^m^&<'r^ft^iz^ii^iDmm»(ommm 

(ai) (bi) - (cl) ^ (di) t«i«MJC<k^fi 
aaft. (ai) (bi). (a.) (bi) - 
(bj) tt«*0!)®Sira^©7n~&^r. 01 (ai) 

mft«^msK^<o«jta. lai (ao »:&§i4ift?»i 

[0 0 2 41 HI (ai) OSKttaiX'P^:. ffiMC^I ^ 

X 3 ±{Z/\— :^^y^ >^—)V 4 Urm^cD 

a:<3!>ife«{c, *ltt*T7S««UT;^y->aL2&#f ^ 
**ih4^^yyi&-^-X3ICl^«U^'b<D-C*^. tttb 

«ft^^t"^, S i C mitm-^m) , TaN 

[0 0 2 51 ±i£CD4ftttltHf'7(Dffijntt»:. 40 

m.^m^^nt:LhL^. nwiASL^^xm&xzifs^x^xmc. 
ttti^yts itit%\zmfmmzm^^z>\zvx\'^^. 

[0 0 2 6] HI (aa) JC^L;tiaK«««?^<0 

ai (ai) fc^u)tssttw«T^oi*jh:^^^y:/ 




»ra¥7-5 5 7 48 
T*^. a±<D«ji*'bo>5:Hl (ai) fc^UfeSK 

«ffi«Ttiai (ao \z7Fi\.itwsm9i»^^m^^it 
^:^<omm^mumi^. 01 (ao ti^Ui^s^itftm 

[0 0 2 71 02 (a).(b) (1. M^:(ftai^^<^€BE 
S2 (a) (1. MS^tt^^-TBI 

-CHI (ai) <Dssi^^m*^ic^viT. »ffliaa[*« 

3 0'C~feTfflaS*«2 0 0 g/in»<^^<D«£E«««tt 
Ai 1 0 €f/m»<D^<7>«JBE««4#1tA, (H 

liD ^^-Tf^liAII. tSSl2 (b) llSft^tt^^-ri^ 
X. SSO g/m»lc;fe*t^iafl[2 0'CO^O«ffi««4 
»ttBi . 3 O'CO^CD^MaifttB , 

fi) . 4 0t:c!)^<D«EE«dl1$1£B> (Mm ^nit^ 

[0 0 2 8] H2 (a) (Dmrnm^^Th-t^ox^xz^vf 

^a>a:oTjt#>fi:r^mBEttWO. 8VaT*^UT;fe 

t^ttcD^^^&^U ttaJ3&Tf?ai«iS;5f«8mA<^:*:«»T 
(t. Aiffifi(lK3V (3)^jl/h) . A<ffi8l±K4V&7lt 

jBE«v>$<>^o. mmznmi^ftMm^n^^tii^x^ 

[0 0 2 91 H2 (b) O£ft4m«^*rj5£K0g/m 

Bs, B8(C^T<}:^lcMS^;&nev^&ff<v AH&dS 
[0 0 3 0] BJlfc^SliT. BIl (bi), (b2),(b3), 

(ci),(di) \t. mz. iSimz^^um (g/m«) . 

WLmz^ii^ (V) ^^Ufc^J^^^-e*^, HI (b 
i) HI (ai) \Zm\^ftMmm^'f'l\ZBmA(n 

^WL^^is\hitL^onmmmti^2ox:. 3 or, 4o 

11. Bia^J:rXBi,S:^U;/^H'C*D, ai:^mEEta» 

[0 0 3 11 HI (ai) 

Ttt, HI (b.) t^-rJ;^^^. ffl:^7«Ett. iS^^ 

PIHfiS9^2 0'C. 3 or, 4 01C<DfS«$ft^B 
ji. Bi«:fe<fctFB»8i:'r*, 
[0 0 3 21 HI (bt) ^Hl (bi) Lfi^^n-(Om 

11, *^^BjiS, Bt2;0>6B22&^ Bii;&^^B2t5&^^ 
Ml|-r'&&. HI (b>) \Z^^Xo\Z. mWMl\Z^ 

^-r. f&»mmo:^\zAio^0iwm^3£>^m»mmhm 
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( 

9 

[0 0 3 31 ^xm<o»mm^<D—miivxiommmz 

itiL^\t. 0 2 (a) , (b) mnmm 
\z»9^n'rmmmm2 ox:, 3ox:^^zS4ox:<o:^ 

fclt«Ufcffl*«H)^»StU Bl (ci) lC^T¥ff 
— <Oii«S^'r'b<DTa60, HI (ci) tHl (bi) 

con«^:3^&, ai (do (c^-r.t^ic, sii (bs) 
[0 0 3 41 &i±o^mz^\i>x. *m^\z»^mm» 

to 0 3 51 H3tt. *«5gfci^l5H^t|-<0-«^b 
^fcD, . H3 (ai) l:in;W>^««fieKl!r5&^ 0 3 

iBd^mt. 02 i^y <ommi^itmsi^^xm2 (b) 

i«O«-&T'bfe«JBE<0«'&Tt>J:Vi. 0 3 (ai) IC^ 
ffiV o u t ^^fttii-r^. 0 3 (a») <0/^;PX«EM» 

[0 0 3 61 03 (b) \t. 03 (ai) «»/t;i^XKK 
A. /x;t^Xi|65 0ms <^UW <0/h/^JVX««t*«l»l 

5 0ms (o^wx^M^^tsarr^. mm t 

tff^^ti [zm^ I 0 Oms CDi)|Cihl9!Q&&V)T. HCfl^ 
i;«FW«0 2 m A, 8 m Acr)y^««/'^;^X^*«at;X;^ 

X \z^ ^nm/vv7.mzj: 0 kw^ n«i. 

[0 0 3 71 03 (c) \t. 03 (b) 
;l/XK»^cJ:r}|ftffl5R^l iraicSg^T^WBE (Vou 

Tff5c:fc*t<e:^iiT&s. f^i, 03 (b) ^^x^itmws 
«ift/^;Vx^4Dli$mti'^t4m(D{tcjhMn»:, 8mAO 

m\zrz^mims^m/ui£t>(oxiis^^. 

[0 0 3 81 03 (b) lc;&V)r». fbmW\)\f:^t.:k 




) »M¥7-5 5 748 

10 

T03 (b) fc^Lfctt»:?&ffiJcJ:4i. 03 (d) «C 

jRJIdiJcTS^-ri^JC, :kmwv\^:^^9mvith^ 
om:h^m(0!i^9^ti^^hfmxm\z^^'TmiD^ibti^ 

[0 0 3 91 04 (a), (b) :^«ift/x;VXBKa 

itf mvxfi^i&m/vi7.^mMmvf!it^(omm/vvxmj» 

[0 0 4 01 -r)^t>^, AID. «ra«TiTm@Ctftffi 

(Dftib<0:kmm/Vl^:^ (8 mA) ^©ffiliR 
UTWM«Ti<Diaffi«m<Dirh««/^;UX (2 mA) 
e9llU^«^. UA«£lt04 (b) a>Bi\Z^r^5 

\z. ±mww7.mW}m<r>^'^±vf<Dmmmni>^:ki^< 

[0 0 4 11 05 (a) , (b) , (c) . (d) * 

mi3W&^<Dm^^wm-r^it^omx. 05 (a) « 

^fB1«Ji<?5taa^^^. 0 5 (b) H^MIftJ:i<Daifl[Sg 
{t. 0 5 (c) 0 5 (d) l^e&dl 

^itnxxsmm^<t\zMji^v^mMtm\zj:^Jtkmm'^ 

[0 0 4 2] ^lnimdK(im>^l4cjkl^m&^^2mAOyh 

nm/vvx\zm^xwisrr^ 8mA©*««/t;^x«ie 

5!r. iaflE3gft:tt05 (a) fc35^-rJ:5fc-SfiK3 ot: 

T^^^^ra ti- ta(D«iraic®2ot:, 03 ot:. (3)4 0 
rc^flsu. ^a>1&<omKx\t3 ox:\zUlttix^^^h 
©t-r*. *>t. iB«3Cfl:tt05 (b) fc^-rj:5lc- 
5&SS®2 0 fiE/m»;&>^«fffflt2- t«0»9MIC®l 0 
g/m» Xtt® 3 0 g/m« \zm^^ h<DXt>^. 

[0 0 4 31 ^oT. i^Mt«-tiCD)9iiQTi^iaft. m 

[0 0 4 41 ZICDISIK. Iftmtii^mSttfl^l^. 05 

(d) jr^r<i:5iz^rato-tiODfflraT«^. mm 
mm—i&xi^r>tMi<os^^zttmiyftmi3^mti^ 
m%»9b;^M)¥0ti2— «^3&:D. z<DW^^. mmmm 
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(7) 



4^W^7-5 5 7 48 



n 



12 



[0 0 4 5] aeii. :^%i^lCJ:'5l»S9lfhtD-^^:l/ 

. 1 6 »:«Rft»:jfe@tt. 1 7l;]:3t^-;i^FI3S&. 1 

VtiP 1 = 2R (mV) 
VKir2 = 8R (mV) 

[0 0 4 7] Mic. -5fecD««€ir>iJ"fc^-r^liIIS 
[0 0 4 8] «SCl9!%@PSl6^«SE@%18^(Omc a? 

Jt^— ;vHisitti 7 30tai)tt$nxv^5. x-f ^^sw«<o 

[0 0 4 91 £4JiO!)*D<»l«^nit»»l5|»fl!>X<?;^ 

ffiViiP lfc«LVi«E35««JJn$n»ffl*T7iCtt2m 

ttmsKT 7 8 mAC0£«%]^t2Sn^. 
[0 0 5 0] H6lC^U:/tn%[sl%(D«flS(C^^ 

V=Vd-V' s 

[0 0 5 3] mz\t. imm\^^^9m9^»(f>-mt.\^ 

D y ^ HT* 0 . a** 2 0 tt«£E»ffllBllft, 2 1 

[0 0 5 4] a8ic^u/^ei&[5]%», «^tti;$s^7<os 

^^-fe. «fflSJ5TF7*/Jx««TffilbUfci:^a::*:«trrffi 

ftixj^tt^, ji(ofsrnc!>flaiBjic^v^T'b«jEtftaig2 0 

(Cj:D«ka}9e'7'7 0P«0«£^tftAbT»ll9t[5]%2 2 

JBEfe«ift«W«2 U;ii:0«fflUTflIJWHl»2 2lc:A:f3 
U *lIJHeia2 2TJ|fttii*T7CDfitt»SS»f X 



« [0 0 4 6] «li(5lKS15iC». «ttS«T7&-fl;&tg( 

^^nfeSJpssiRt<Di£^«tt*tftw$n. sipga 

R<Z>®Ett-3eC!>«««-fe>U-Jrttl&r*!H|JS 
IBIK) 1 50fi[liA:bMllcliiS;$tiT^D. #£CA^ 
^lc«a, b;feJ:r^c«;l^&^-r'&X^^/5^SWi75«fii 

1. bSjil(c»:ViiP 2, c»jA»:»«b^n, Sqi^ 
ViBf l:^J:tfV.Br 2t^. 

(1) 
* (2) 

mmm) \t^7 (a) . (b) (oftmrn^^mw^^mn 

0 1 1 - t a :fe<fc t^^ra t , ~ t . <7)|SHT« 

MA^n. ^«l(c;Bi;T«ffi?R^7tr«, tefl7 (c) I 

s tC^'reib«jSiS2inA:^J:C^8inA;&^dSEn^. aS^ 

iaa^jcit«b;fS:H7 (d) iri^^Tmffiv s Ataj;^$n 

[0 0 5 1] «BEVstt»»Ste®ttl 6JCX:^b^5e) 
R)t$n/!:««K*t«J|ClSn. H7 (e) Jr^r«BE 
V s (=KVs) ffim-h^ti^. X-r !y5='SWidJa 

[0 0 5 2] ^-;wHiHiKi 7«. 07 (f) \zm-^ 
«ffiv' s^^LViV s (=v' s) sa*-r 

^. «»igiS 1 8 fcH:«fiEVo s3&«X*l/TH7 

(h) \zmt'ms^wL&\zm^\^itmEvifimi^tkt\^. 

(4) 

«aE/^;i'xei&^fc^it^ai*«fiE*^6^u5iviTfis 

[0 0 5 5] 0 9 (a) , (b) \t. ^%^lC«-&2« 
aittft^iC^BS^b&'bOTr. 0 3 (b) , (c) t 

ftm-r^^^. ±mz^i\x\t. 0 (a) iz^r^^im 

(b) ic^"rjin«fp&5«jEEUi**«f9&n«*t, z<o 
m»:^^'v\mnimf3i2^(Dmw}mm^^stL. mm 

2 mA. 8mA<0 20(03tiSiiomg£|/XJPX$# 
[0 0 5 6] 01 0 (a) , (b) 

«jBE»j&o-0ii&a^ra"c. 010 (a) ji^t^rat 
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(8) 

13 

tmrnvo ©swtTKftixfcfcf?. 010 (b) ic^r 

0 9 (b) CO^V, Ciimmz. HIO (b) \Z^\f>X 
[0 0 5 7] HI 1 (a) . (b) ^mm\Z^^n 10 

< fx^^Wizm^i^itTSi^f^mmm.^ 

Ji^T»0* HI 1 (b) »«««fl:30t^Mt*fc«ft;* 

CO 0 5 81 HI 2 {a).<b).(c>,(d).(e) W> * 
»f^&R1«T*i5^-f 5>i^^r-hT?afe^. HI 2 20 

(a) (^^»i^i&«Br9i7ai:^^n^^i«s2amj£^i^. 
HI 2 (b) \tmm^wam(f>mti^&ESLm. hi 2 

(c) «i^Dy^/WX. HI 2 (d) tttfSION/O 
FFM^. HI 2 (e) liUir^y h^H^Sr^T. 
to 0 5 91 H3 (c) , H9 (b) ©P. QlCH, U 

s ^ 1 5 3^ft*mi-«»»c««) ^n, (a) 
Ai&^«EE^7^xi^. (b) m^i^^i6.mm^]^mPi. 30 

[0 0 6 01 fiKtl^ffittcr)^mti;^<i:t;%A{^ 
jhi^wtifi. (d) th«ioN/oFFm^-rfe«e>& 

n, ffiftfiffiKiAt^Tt-^i^WtiTtt (e) U-feyh 

1. titt (c) 5^n^i5^/tJl.xcDjftJc<fcDfHH$nTS 

1 0 0 6 1 1 H 1 3 It, *»?«lC««i^-f 5 >if^^H 40 
<0— Wo^Dt^i^HT, H*, 2 Oli5^avi^»^SI 
2 1a, 2 1b. 2 1c \ti^^>S^. m»2 2Wt^ 

[0 0 6 2] {;uv^9t^m»2 0i^^\$!mi2 (c) 

\zmr^u-ji7n)V7.m^SE.^n. tt^>^^i^2 i a 
Ttt. mm t fkiznf^r^f'ibnr^tEn^/vuT.mzm 

*«»5^IsIM2 1 cA^Stt. «-«ONXOFF« 50 
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W 

®»2 1a. 2 1b. 2 1 c^U-fe^y »mtaT 
<D/'^;i'X<kO:^»»^im»2 1 a, 2 IbO^'t/^^^y 

ftt^mmnm^±mn2 2:^s«u&^?&etti-'&s 

[0 0 6 31 H14tt. U-fey hSftCDCT, HlStt. 
H140U-fet!/M51»<D^-f A^V-b&^-r. D-F 

•F (Mmy^)y':/yay:r) 2 3<z)da:^*jchi 5 

(b) ic^-r. tf«iON/OFFM^;&^A*$n^a:> 
1 4^ n y ^;t;i.X5inTON/OF F«^{::j^flH--5H 
15 (c) fc^rQ3&^tfl:^$n'5. H15 (b) O^u 

ASiOHis (d) <ou-iryhe#*«m*$n*. 

[0 0 6 41 H 1 6 *%9gfc«^<ftai*^*B«lT 

n>5=^>ij-Co^j:rxo-pr>:/2 6 td^^^^^sui)- 
en^iBKMrtT^rlHI t l;:W:Wrs«ft««jEVi*tm* 

Vi= (EXCoRc) t (5) 

[0 0 6 51 mfiEVi Ji^JpfittRi tim-U/<i3imR 
.SWrsO • Pr>7^28*^63a:^S««iE0KlCA* 

(cans. Tj&ito^ (5) 

[0066] 

[ftl] 

Vi I E 
I = = • t (6) 

Rs CqI^O 

[0 0 6 7] itm^tl^. 

[0 0 6 8] H 1 7 12. *^m\^»^¥imm^omm^ 

&ftmmmz^^mmmtim)&(D-^mm^mmr^f!i 

t^COyat/^IU^HTftD. H'f. 2 9, 3 0liiS«iIi| 
3 llt«S[|»&@l». 3 2, 3 3l;3:3|^-;i/Higri»« 
3 4fi^g»lan»-r*^. 

[0 0 6 91 »mm^7\z\t. HI 6T^U:fcK««3£ 

miKi}^8Ktu f&kkmm^r iommnmkt, ^mmm^ 
nftmmmK2 9^^xfz oizxtttsti^. mm^»2 

R^lBlH 3 1 2:2t^-;W F@IS 3 2 iitfim»»tEtiX\f^ 
^. iiWS)^ 3 0 «amifiE«ft^©W:^«BEVD 

«a!3rr^feoT4^-;wHiiia3 3*5asttsn*. 

[0 0 7 0] ;^HI3K3 2». d^^itmm(omij 

>^J^/i;PX a »C<fc D Jl' H-r?^* HlHiK 
3 3l;3:. :A:«aEe»lQa>tiiAm£EVD«&f»l^-f 
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IS 

b ic J: 0 ;v KTS. 

[0 0 7 1] 3^-;i.H(5i»3 2iC7|^-;PH^nfc/hatft 

8m A (6) «fc«ort=T. 
Ot#2mA. t = ti<oa:€?8mAi:;a:^J:5fcia» 

[0 0 7 2] Bl 8lt. 3^%^lr«^tttt«f(3Dflg«tt 

3^, 3 7ttcpu (t^siMasaiaK) h«; 

HI 3, 1 7i:|gUBf^«:-r^»»fc:ttHl 3, 17t 

(0 0 7 31 HI 8ir^UfcmAtfj*Eri&«. ^-f s> 

5?^^««UTVis, cpu3 7ii, rag«ite««- 

7flDW:^«£Er3:. J«i|S©K3 STmSmiBEiCitiiS^A/ 
tlJBECD'x^e?^;UfitSCPU3 7{Z<i:Stf«|3^<^>^ 

Be»(DHr. H>t>. 3 8 a(^Ip«£E%±firKftl. 3 8b 

\m»itm^^m^2. 3 9(i^«ee@i^t^d, hi 
8 hm\^VFm^^m>\z\t. his ^:ig-o#flg»Ht& 

1 0 0 7 5 3 3 8a 1 \mm 

*T7(cfi«flET*^V..r 1 SHUp-r-S^^EEIslK 
3 8blC^b;l!bS9«£E%^[illS2lt. ttttiR?7 
JcSSmffi^ft-SViir 2€rBlll|-r^^affilelK-C> 
©^«BE0l»lt, CPU3 7O«^P€i30^6ttl*$nS 

$ n/S: c W*r ^ X-f y ^ S Wi <D a S^jS^ 
10 0 7 63 ^«J£IEIK^3 9«, Sif«ttR s ii^m^^ 

b»jSl©t#Vs=Vi»P 2 
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IB 

c»/aoi:€rVs = 0 

[0 0 7 73 C<0 cfc-p {CfiStiS^tR 8 (OmiXm-l <D« 

jEvs=-«r. **aaRr *«n«««i sii. i 

s = V s /R s t>i0^ai5S5^7 fcttS^R s fc^l^fc 

iiR r S:aEni«$S 1 s €r«EV r (= 1 s • R r) t 

[0 0 7 8] H2 Ott. HI 9 0— WO^-f A^A'-h 
T*0* W^ti. ViEF 1 = 0. 5 V. ViBP 2=4. 5 V 

©ara-cttvs^o. 5v, bajftjc:»ji«$nfc«fWt2 

<7)^mTtt V s=4.5Vt3^D. c S5jl5CJC«tt$n;«t 

S?jtt;^n^fiiajnSatt3£«iffi2mAjKl*lcfflSL. sw 
tt^h^M.^m»^tXftW^mt. &«%8mAeifi 

a? [oo793H2iii. ^^mz^:s^mfm(o-mhL 

«)<?>»aHT»0» H*. 4 0tt5^U3>a«. 4 1. 
4 2l^^^fl^ 4 3. 4 4ll£^IiS«. 4 5. 4 6» 
mi^> A,B,CttmffiT2feS. 
[0 0 8 03 HI (at) JcH^U:/5:Sar«^W#^«. 

^«msS6^ 7 s: 1 {B^ 1 m<ommm^ i ^wmx^ 

5 0ms^OteMjlni)Rk:fei:tmaiin«ft&fTa 
[0 0 8 13 H2 HC^L'feMS-t>ittt> tt^4 0 

a&^-r^i!eavU3>»fi4 0Jifc. a*«ttxy5^ 

>yrcJ:l:)^ftR4 3 a'^4 3d^a:tX4 4 a'-44d 
49 T3tJ^^nfcKikS««4 5. 4 6^S&b. f^JI^^O!) 
Stl^S$4 l;^J:tX4 2^ff^AU KSf»fiS4 1. 4 2± 
fcJi^«$n«:«ftRS«4 5, 4 6 JiJC5?i5^1f^»|jS* 

>r'rs««ii5cDfi^^4 5,4 6 ^mmz^m.. wsl 

8S&ttaB^:U «&«^»^«SA.C2:b)^«lii$^ 
•r*. Z^am. «ft->U3>»«4 0CD/X!y^-5^l4i# 

[0 0 8 23 H2 2 (a) . (b) - (d) tt. 02 1 
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(10) 
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17 



18 



hT*^>. 02 2 (a) ^uvi^m"^ (a^ur) 

(b) ^ay^/\)\,Xai. at, ai-icf^SHUr 
[0 0 8 3] mf^iZ. ^Ut^^/Vl7.ai, ai, a>- 

[0 0 84] H 2 2 (d) iaa^iRff®^ (0^11: 

»UfcSa»4 6©»t«ffl*»U5l^, ^n*y^^A;M 
ai. a,. at-\zmmvmm\zitmvit»Mm^^r 

[0 0 8 5] 02 3 (a) , (b) . (c) 02 ltd 

— h&^T. 02 3 (a) IC^t-Ifci^D^/iyAJl/:;^ 20 
at, aa. at-**t>B2 2 (a) \ZB\^^^Uy^/^A^ 
;^at, aa, aa-tl^U-f >^-A;VS:%>-^. 
4 5. 4 6^i^n»y^^/t;k;^ai. ai, as—lCl^WU 

[0 0 8 6] CiDft^. fgl2 3(D^>ilK^^r—h<Dm» 
P^tSfett. H2 2^C^b/l:BK»;^J*S;3feJcac^U>5:^^-f 

[0 0 8 7] fip-fe. i?Oyiy/i;i^X (ai) ICl^MSl/fc 

«iTB-cm<oairt»4 e.^mij/wxhiximmm 
iaj[(7)i5^**6*5*rbi7^;vxK»^<ofift 

>ifTtt, biO!)/tJVX(DS5«*/tjPXMft«ptfi«* 

[0 0 8 8] 

(1) 11*^1-6 

(a) ^ft^^^ofi/ro/t^iy^Jr^^UT: tftW^^t 



fft>n^:ltaS)&«i[ffi (V-i4$tt) t>fi«[&aiff8t%^ 

(b) «ai«T^<Z>Hir<OlBSI»M tif^iD^ro ®/t 

5:y=^tC«UT : a*<D2ia(3Dtftai5R^«r»^'&t)ii-S 

(c) mm=f'<om^<ommm<on^^:f^\znvx z 
mk<D2m<r>iikmm^x\t. ^n^tm^^mm»\z 
mu^<^x. —SLVx\f'^^^M(D^mmx^^tfi. ^<o 

i^mz/'^^y^ffiis^'ox^. m'^(o^a>\zmmimffi 
id) m±^^y':f<Dmaa^m\zMvx:K^iDmmm 

mi.x^m(oxim\zm:fjimnmtt:&m,^fBm<omm 

tfmnxmmzm.»wketitwt^^WLX)m'rz. ttfix^tii 

tf-cit, «R«:bJ«ftm«^(oiai^2«&i&sa:LTiri 

<Di;a:ViLjftl 0^^cDl©«:fj-C*0ikl*:<OiSft«*tt 
fcck-tl/2lCJ^^. 
( f ) ffi^SEibldt^V^T : »±=¥-^ y :/«)««ETfiJt 

( 2 ) mim 7 tc^-r^>«m : €L«:^li9S93«SftiC# 
X.X^W^XZfkmMlilS^'^^^. 
(3) il«jgi8{;i^'r^iflA«: 20CDStti»:$||^j:^B 

(a) ^M(ci»Al^3^2«tcfi<>^^. 

(b) iM[^^«a^ttffiW<Z>35»adt^?S:<>5:D. 
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19 



20 



[02] Madftffl9iH^«EE«dK4«ttBrT«^. 
[0 6] \z^^ nm%^<o-m t bToaa[» 

[071 06 lC^b)braaiHri»<D«3SIC^»''&ift^0 
[081 *»ggiCj;«i^fflSEtfKO-«tLT(Z)Sfttf 

[011] ^^m\zx^^mmm(o-^h\.x(Dm& 

[0 1 21 *«ii9fcJ:S»WatKO-«flIi:bT<0^a« 

[013] *:»5aK:«^^^$>4^»fe0<o-«<o::/ 50 

[0141 UiT!:/ h[Hl»<O«^^-r0Tfe«. 

[01 51 01 4<0Ui:y hlEr«<D3^-f A^^-hS 

[016] 3ic%^(c{i^^4ftaisR^(Dffi««^&tt«aiiA 

0BCO-W Sr^i":/D tsIttT*^. 

[0171 ^%^ic^^i»ttii^(Di6««^&ttdfse:i& 



[0 1 8 1 4:»i99tc«^4ftm»7(Offi*«^]S€»eili 
□ y^0-e^^s. 

[0191 4:|^^(c«^4ftffi«'7'&«£E/t;pxei!iU 

[02 0] 0,1 9(0— W<0^-f A^V— 
[0 2 1] *^eig{cJ:^»fflatf'<0— ^iUTOSa 
ffcDja^ir>ifcD, te<z>^«^^itt93r-5i/t«)COl4«0 

[0 2 2 1 0 2 1 (c^U^aiffiir >-tJ-&WViT«4ft* 

[0 2 3] 02 llC^b>^Sa't>1)-&fl|ViTfflS^ 

[0241 fi£*<Da4K#<D«|je€^f SB^»fiii0T» 

[0 2 5 1 ^(DSMtf <7>«0^2aa[«wojs:«]in 
jri5«m«s^^^«w-r«fc«6©0T*«. 
[0261 €e3fc©ffio[>isa[tf-^^f 0Tfe^. 

[027] «£*<D, MIC<fi©eSS»(O«j&*^-r0T 

[02 81 02 7 \z7h\^i^mm\o>mikmmm'ri% 
^. 

[«F#OBWqi 

l - tt±=*^r 2 -p<»y$^a.. 3 4 -A 

-^^^^yi^^v'— ;k 5, 6-U — Ht!>. 7— 

. 15 -"i««|lIK. 16" CKft»£@B, 

1 7-3l^-;PFl5i8&. 18-«»i5iK. 19-W:fj«a 
^.2 0 -«B£«ffiIlK, 2 1 "*m«»UiIllK. 2 2- 
MliClBlltv 2 3-D-F-F Gi3g:7 U y :/7 D y 
:/) , 2 6 -O-PTV:/. 2 7-X-f!y^v 2 9, 3 

0-««tlI», 3 1 "flljSKSHB. 3 2, 3 3-^- 
;H«lHn». 3 4-ttff@Kv 3 6-A/D3>/t-^, 

3 7 -CPU (+*?ft»«lil[Hll«) . 3 8a--»P«ffi 
^^EHieftl. 3 8b-£2ptt£E%^@8ft2. 3 9-£« 
JEEBK, 4 0 -S/Ua^aS, 4 1. 4 2-SIHfl^ 4 

3. ^A- mOBkWSL. 4 5, 4 6-ffi»#. A.B.C 



[06] 



II 5] 




(a) CK^D^ir JTJIJIJIJUTJIJ^ 
<o) Q 
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mi 2] 



(«) SW. a 



(a) M«tt:o 



(b) «*«ttttt3D 
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[HI 6] 



[BI2 4] 





(02 6] 




IB 17] 
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